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Abstract

The research and launching of heavy launch vehicle are the embodiment of a country’s compre-
hensive national strength, and the cabin structure is an important part of the rocket. The
structure of heavy launch vehicles that have successful launched and are researching is em-
phatically analyzed. Then the development trend of cabin structure and material are briefly
introduced.
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NFREFHALILSE, AR BMIREOT R, B “FFH 7 BN & E 2 MR R A 2 55 3 i
BE bR, G H KRR AR T SRS TR, R A E RS E S EEAB[1]. £
SBH TR R IR T KN 1. SR, B ACESE, TSRS R AR . 5 ah R As /4R
Fro BHRHAAME, R—AEREGE. FH. BA. Q5T RISEER ORI S E M s
HEREAIF A BRZEA O, SR EA SR, B4 MEIE KR KGRI RS, FH

BN
2. ERIA SR EREHAE

1969 £ 7 A 16 HEE K HEE “FE2 11 57 R “H2” 5 5i88kE, 7 H 20 HHAFA
B LA, NEANK CEHE—KET o 2L, NI REEKTA: EENLEE S 5. #P
FIRETR S FISE R BT R KMl & KET RS EnsE 1 Fis(3] [4].

Table 1. The information sheet of successfully launched heavy launch vehicle

F 1. BIASHNEREHAGEER

KT
+ 2 V (Saturn V) fii R KHL(Space Shuttle)
H % B 2 B
K AR = P 10 m/110.6 m 7.75 m/58.7 m 8.7 m/47 m
R E+BhHE AR AL 340 2+4 2 Bt
BhHERS BT / 3.9m/37.7 m 3.7 m/45.5 m
I AIEIZE R 17t 105t 100 t
AL 1967 4 11 H 198745 H 15 H 2005 47 H 26 H
BRI AT IREL 13 2 118 (R 2 ¥K)
&k / g S St BRI
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Figure 1. The structure diagram of Saturn V launch vehicle [6]
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Figure 2. The schematic diagram of S-IC level of Saturn V launch vehicle
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Figure 3. The schematic diagram of compartment of Saturn V launch vehicle
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Figure 4. The structure diagram of Energia launch vehicle
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H 21 HEE “WH2H W SRR CHLE I BN & e it Kb O e g bk, 45000 “HiHz iR,
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Figure 5. The schematic diagram of space shuttle [14]
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Figure 6. The schematic diagram of compartment of space shuttle [14]
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3. FHHIBYEE AT
3.1. WA S EH NG

A 5 (Ares V)ig# K Fi 2 L B F N SR JRB(INASAY K iH EALE K ET, FEATERERY
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RESF RS- B, —1B -2 W, MR SEIE 2, EHEERIILE 9. N ANRTZIRE BFF,
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Figure 7. The structure diagram of Ares V launch vehicle [15]
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Figure 8. The schematic diagram of core stage of Ares V launch vehicle [15]
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Table 2. The configuration information table of space launch system [16] [17] [18]

2. MAREHRGMBEZZR[16][17] [18]

T [k MR B RG-1 MR RS #5518 MR RS RG—2
1 L AIEIE 3 A 77t 115t 143 t
R 8.4 m/111 m (3{N)
2 K H EAR 8.4 m/98 m 8.4 m/100 m (41 %) 84 m/111 m
3 R B AR A 242 25+2 25+2
4 eSS B R 3.7 m/54 m 3.7 m/54 m /
Hg 4 & RS-25D/E &4 4 & RS-25D/E B4, 5 5 RS-25E A&
5 KL P,y 1 & RL-10B2 &%, 1 & RL-10B2 &% 1~3 & 12X
Bt 2 &5 RSRM-V 2 & RSRM-V [#] 4 BB A
e . v KO HURE
6 H5% G2 H YN & Wi BT
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Figure 9. The structure diagram of space launch system
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HE 7.

Hh [ [ i ALE B —— KA LB IE BB TE 2012 4ERE S VAR, BN T EIRE R A K&
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IBHAE ST 100 W, ELEAFEHE A4 AT LA S 125~130 W, 7 37 2030 4F A5 e [N 2243t % A BRI
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Figure 10. The structure diagram of space launch system. (a) Skin-frame-rivet joint structure [20]; (b) Overall mesh rein-
forcement structure [21]; (c) Mesh reinforced panel welding or riveting structure [18]; (d) Composite material integral form-
ing structure [22]
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